In vitro-in vivo correlation for intrinsic clearance for CP-409,092 and sumatriptan: a case study to predict the in vivo clearance for compounds metabolized by monoamine oxidase.
Oxidative deamination of the GABA(A) partial agonist CP-409,092 and sumatriptan represents a major metabolic pathway and seems to play an important role for the clearance of these two compounds. Similar to sumatriptan, human mitochondrial incubations with deprenyl and clorgyline, probe inhibitors of monoamine oxidase B and monoamine oxidase A (MAO-B and MAO-A), respectively, showed that CP-409,092 was metabolized to a large extent by the enzyme MAO-A. The metabolism of CP-409,092 and sumatriptan was therefore studied in human liver mitochondria and in vitro intrinsic clearance (CL(int)) values were determined and compared to the corresponding in vivo oral clearance (CL(PO)) values. The overall objective was to determine whether an in vitro-in vivo correlation (IVIVC) could be described for compounds cleared by MAO-A. The intrinsic clearance, CL(int), of CP-409,092 was approximately 4-fold greater than that of sumatriptan (CL(int), values were calculated as 0.008 and 0.002 ml/mg/min for CP-409,092 and sumatriptan, respectively). A similar correlation was observed from the in vivo metabolic data where the unbound oral clearance, CL(u)(PO), values in humans were calculated as 724 and 178 ml/min/kg for CP-409,092 and sumatriptan, respectively. The present work demonstrates that it is possible to predict in vivo metabolic clearance from in vitro metabolic data for drugs metabolized by the enzyme monoamine oxidase.